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REMARKS 

In response to the Office Action mailed June 1 0, 201 1 , the present 
application has been carefully reviewed and amended. Entry of the present 
Amendment and reconsideration of the application are respectfully requested. 

Rejections under 35 USC§102 

Claim 29 stands rejected under 35 USC §1 02 as being anticipated by US 
Patent 6,089,103 to Smith ("Smith '103"). [Paper 201 101 12, page 4] 

The prior limitation of "sensing the indicator at a location that is proximal 
to the terminal port and distal to the injection port" was deemed met by "(...the 
patient's body, for example the blood cells or blood vessels, would in some way 
sense the injection of the indicator in the area between the most proximal side 
port 1 6 and the terminal port at the end of 1 4, as the indicator is a volume of 
cold saline)". [Paper 20110112, page 4] 

Applicant respectfully submits the assertion that "the blood cells or blood 
vessels," would in some way sense the injection of the indicator" does not meet 
the requirement of "broadest reasonable interpretation consistent with the 
specification." That is, the specification sets forth in part: 
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[0045] rh-e dilut n txvsa >6 dei n ic-j h v«fi*t!0«t$ 

kit a blood paran cter I oi esi mpie he dtlutKm sensors 36 rra> fee de<. tr^ul smpeitai ee 
-.en^ors >>r tp km! rho furtiviiUtr sei*OR beirg Jepentkni on the blood characteristics 

of interest. Ultrasound velocity sensors, as well as temperature sensors md optical density, 
density oretectneal impedance sensors can be used to defect changes in blood parameters. 
Fheopersfii \> r m& of the particular system v» I su tiall k>* I j t» d< i 
c^uuuen ifi; 1 ot t 1 o lut <m; \csis *r 5 * su, h ^ she j irt ata' n xnd ,ek>.!iy senior If 4 
plurality of dilution sensors 36 is employed, the sensors can be identical components. 
Ultrasonic sensors measure sound velocity dilution as the indicator material is carried past the 
sensor by the bloodstream, and changes in sound velocity are plotted to permit calculation of 
various blood parameters. The time at which the indicator material (injectate) reaches the 
sensor 36 after injection, the area under the plotted curve representing the changes in sound 
velocity at the sensor, and the amplitude of the measurement all provide information 
concerning the blood flow. 

There is no disclosure of use of the blood cells or blood vessel cells as 
the sensor. Applicant respectfully submits the assertion that the previously 
recited sensing is by the blood cells or the blood vessel cells does not meet the 
"broadest reasonable interpretation consistent with the specification." 

Further, Claim 29 has been amended to recite in part "sensing with a 
sensor the indicator at a location located along the longitudinal axis 
intermediate the terminal port and the injection port." 

Applicant submits the express recitation of "sensing with a sensor" "at a 
location located along the longitudinal axis intermediate the terminal port and 
the injection port" distinctly points out the present subject matter and 
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overcomes the asserted rejection based on sensing by blood cells and blood 
vessel cells. 

Therefore, the rejection of Claim 29 under 35 USC §102 is believed 
overcome and this claim is in condition for allowance. 

Rejections under 35 USC §103 

Claims 1 4, 1 7, 1 9, 20, 28 and 30 stand rejected under 35 USC §1 03 as 
being unpatentable over US Patent 6,089,1 03 to Smith ("Smith '1 03") in view of 
US Patent 6,343,514 to Smith ("Smith '514). [Paper 201 101 12, pages 5-8] 

Claims 14 and 30 

Smith '103 is relied upon to disclose that less than a total volume of the 
indicator passed through the indicator lumen is injected in to the blood vessel 
(see col. 4 lines 1 9-34). [Paper 201 10112, page 6] 

This portion of Smith '1 03 provides that the lumen is filled with indicator 
- then an amount to be introduced into the vessel is further added to the 
catheter thereby forcing the same amount from the catheter to the blood 
vessel. 
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When a thermo-dilution measurement is to be performed, 
20 the guide catheter 6 is filled entirely all the way up to the 

distal opening with cold saline, e.g. at a temperature say 10° 

C. lower than the blood temperature (normally about 37° 

C). The temperature is not critical, although it must be 

enough different from the blood temperature that an 
25 adequate gradient be registered. Preferably the temperature 

of the cold saline is 4—10° C. Then, a small bolus amount, 

e.g. 0.1 to 5 ml, preferably 0.1 to 2 ml, most preferred 0.1 

to 0.5 ml, depending on blood flow, distance between 

injection and measurement, is injected into the guide cath- 
30 eter 6, normally at the proximal end. Thereby a correspond- 
ing amount will be expelled from the distal opening of the 

guide catheter and into the blood vessel, and will thereby be 

transported towards the measurement point by the flowing 

blood. When the cold saline passes the temperature sensor (col. 4) 

That is, all the indicator in Smith '1 03 that passes through the catheter is 
injected into the blood stream. The cited portion of Smith '1 03 cannot mean 
that less than a total volume of the indicator passed through the indicator 
lumen is injected in to the blood vessel. Smith '103 provides that once the 
catheter is full of indicator (without having had any indicator pass from the 
catheter into the blood vessel), adding a given volume more indicator (i.e., 2ml) 
to the catheter causes that given volume (2ml) to be forced from the catheter to 
the blood vessel - while the catheter remains full. Thus, the total volume of 
indicator that has passed through the Smith '1 03 catheter is total volume of 
injected indicator. 

Smith '514 is relied upon to disclose "using the total volume of injected 
indicator to calculate the blood flow rate (see col. 7 lines 20-44)." [Paper 
201 101 12, page 6] 

In contrast, Claims 1 4 and 30 recite in part "calculating the blood flow 
rate as a function of a volume less than a total volume of the indicator passed 
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through the indicator lumen" [Claim 14] and "calculating the blood flow rate as 
a function of a volume less than a total volume of the indicator passed through 
the indicator lumen and the sensed indicator." [Claim 30]. 

As neither of the cited references disclose or suggest these limitations, 
applicant submits the rejection has been overcome. 

Claim 17 

Claim 1 7 depends from Claim 1 4 and includes all the limitations thereof. 
As neither of the cited references disclose or suggest "calculating the blood 
flow rate as a function of a volume less than a total volume of the indicator 
passed through the indicator lumen," Claim 1 7 is believed in condition for 
allowance. 

Claim 19 

Claim 1 9 depends from Claim 1 4 and further recites "calculating the 
blood flow rate comprises compensating for a volume of the indicator passing 
through the terminal port." 

Smith '1 03 is relied upon to disclose this limitation "by using a total 
volume." 

Applicant submits Smith '103 using the total volume of indicator passing 
from the catheter does not disclose compensating. Compensating means to 
offset or adjust. That Smith '1 03 uses the total volume cannot sustain a 
rejection of compensating. 
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Therefore, Claim 1 9 is believed in condition for allowance. 

Claim 20 

Claim 20 depends from Claim 14 and further recites "wherein the 
calculated blood flow rate is described by a relationship q = !^±ZlLZ^. a \ " 

The rejection under 35 (JSC §1 03 is based upon that the blood flow rate 
"is essentially some numerical value, and any numerical value could be 
generated using the claimed relationship of claim 20 by selecting the 
appropriate combination of values for the parameters." [Paper 20110112, 
page 8] 

Claim 20 sets forth a relationship between a blood flow rate and a variety 
of factors. That the relationship results in a number does not render the 
relationship inherently obvious. 



13/16 

10099961 



U.S. Patent Application No. 10/657,829 
Attorney Docket No. 8601 7.000037 



The Supreme Court in Diamond v. Diehr, 450 U.S. 1 75 (1 981 ) and the US 
Patent & Trademark Office in issuing US patent 4,344,1 42, did not consider the 
use of an equation as obvious. In fact, the following equation is recited in the 
issued claims of 4,344,142: 

in v=c Z+x 

In this equation: 

In is the symbol for natural logarithm, 

v is the total required cure time and end point for 
press closure. 

C is the activation energy constant, a unique figure 
for each batch of each compound being molded, 
determined in accordance with the present inven- 
tion by rheometer measurements of the batch, 

Z is the present mold temperature at 32, and 

x is a constant dependent upon the geometry of the 
particular mold of the press. 

Applicant notes this equation also includes a constant x - which by the 
outstanding rejection could be chosen to provide any numerized value and thus 
render the claim obvious. However, as in the present claims, the constant in 
the '1 42 patent relates to a specific value (a constant dependent upon the 
geometry of the particular mold of the press) - as the constant in the present 
claims relates to the thermal capacity of the measured flow and the indicator. 

Further, these constants are set forth in terms of a specific item -and are 
not freely assignable as asserted in the rejection. 

In addition, no basis has been indentified in the prior art in of support 
the rejection of this relationship. 
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Therefore, Claim 20 is believed in condition for allowance. 

Claim 28 

Claim 28 depends from Claim 14 and has been amended to recite in part 
"sensing the indicator along the longitudinal axis intermediate the terminal port 
and the injection port." 

Therefore, applicant submits the rejection based on the sensor 4 of Smith 
'103 being intermediate the terminal port and the injection port in a direction 
orthogonal to the longitudinal axis of the catheter 1 4 has been overcome. 

Claim 31 

Claim 31 depends from Claim 14 and has been amended to recite in part 
"wherein calculating the blood flow rate includes quantifying a first amount of 
the indicator passing through the terminal port." As set forth in Claim 1 4, the 
calculating is based upon "calculating the blood flow rate as a function of a 
volume less than a total volume of the indicator passed through the indicator 
lumen." 

In Smith '1 03 and Smith '51 4, V is the volume of injected liquid. In 
contrast, Claim 31 is in terms of less than the total volume of the indicator. 
Therefore, applicant submits the rejection of Claim 31 has been overcome. 

Claims 16 and 18 

Claims 1 6 and 1 8 stand rejected under 35 USC 1 03 in view of Smith '1 03, 
Smith '541 and Mahurkar. 
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Mahurkar does not cure the deficiencies of the combination of Smith '1 03 
and Smith '541 . None of the cited references disclose or suggest the limitation 
of Claim 1 4 including "calculating the blood flow rate as a function of a volume 
less than a total volume of the indicator passed through the indicator lumen." 

Applicants believe each of pending Claims 1 4, 1 6-22, and 28-31 are in 
condition for allowance. Should the Examiner consider that additional 
amendments are necessary to place this application in condition for allowance, 
the favor is requested of a telephone call to the undersigned for the purposes 
of discussing such amendments. 

Please grant any extensions of time necessary for the filing of this 
Amendment. Please also charge any additional required fees due to our deposit 
account 03-3875. 

Respectfully submitted, 

Dated: September 9, 201 1 /Brian Shaw/ 

Brian B. Shaw, Reg. No. 33,782 
Harter Secrest & Emery LLP 
1 600 Bausch & Lomb Place 
Rochester, New York 1 4604 
Telephone: 585-232-6500 
Fax: 585-232-21 52 
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